ResearchGate

See discussions, stats, and author profiles for this publication at: https://www.researchgate.net/publication/368827976
Some Algebraic Structure of Neutrosophic Matrices

Article - January 2023

DOI: 10.54216/PAMDA.010204

CITATIONS READS
0 5
1 author:

Adel Mohammed Al-Odhari
Sana'a University
17 PUBLICATIONS 37 CITATIONS

SEE PROFILE

Some of the authors of this publication are also working on these related projects:

Project PICTORIAL TRIANGLE AND CYLINDRICAL GROUP OF FINITE SEMIGROUP PRESENTATION CONSTRUCTED FROM NATURAL NUMBERS SEMIGROUP. View project

Project Some Aspect of Algebraic Logic and Logic View project

All content following this page was uploaded by Adel Mohammed Al-Odhari on 27 February 2023.

The user has requested enhancement of the downloaded file.


https://www.researchgate.net/publication/368827976_Some_Algebraic_Structure_of_Neutrosophic_Matrices?enrichId=rgreq-d730755fc0ab466bade298256ea7d49d-XXX&enrichSource=Y292ZXJQYWdlOzM2ODgyNzk3NjtBUzoxMTQzMTI4MTEyMjc4MzQyMUAxNjc3NTI0NzM2MDMx&el=1_x_2&_esc=publicationCoverPdf
https://www.researchgate.net/publication/368827976_Some_Algebraic_Structure_of_Neutrosophic_Matrices?enrichId=rgreq-d730755fc0ab466bade298256ea7d49d-XXX&enrichSource=Y292ZXJQYWdlOzM2ODgyNzk3NjtBUzoxMTQzMTI4MTEyMjc4MzQyMUAxNjc3NTI0NzM2MDMx&el=1_x_3&_esc=publicationCoverPdf
https://www.researchgate.net/project/PICTORIAL-TRIANGLE-AND-CYLINDRICAL-GROUP-OF-FINITE-SEMIGROUP-PRESENTATION-CONSTRUCTED-FROM-NATURAL-NUMBERS-SEMIGROUP?enrichId=rgreq-d730755fc0ab466bade298256ea7d49d-XXX&enrichSource=Y292ZXJQYWdlOzM2ODgyNzk3NjtBUzoxMTQzMTI4MTEyMjc4MzQyMUAxNjc3NTI0NzM2MDMx&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/project/Some-Aspect-of-Algebraic-Logic-and-Logic?enrichId=rgreq-d730755fc0ab466bade298256ea7d49d-XXX&enrichSource=Y292ZXJQYWdlOzM2ODgyNzk3NjtBUzoxMTQzMTI4MTEyMjc4MzQyMUAxNjc3NTI0NzM2MDMx&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/?enrichId=rgreq-d730755fc0ab466bade298256ea7d49d-XXX&enrichSource=Y292ZXJQYWdlOzM2ODgyNzk3NjtBUzoxMTQzMTI4MTEyMjc4MzQyMUAxNjc3NTI0NzM2MDMx&el=1_x_1&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Adel-Al-Odhari-2?enrichId=rgreq-d730755fc0ab466bade298256ea7d49d-XXX&enrichSource=Y292ZXJQYWdlOzM2ODgyNzk3NjtBUzoxMTQzMTI4MTEyMjc4MzQyMUAxNjc3NTI0NzM2MDMx&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Adel-Al-Odhari-2?enrichId=rgreq-d730755fc0ab466bade298256ea7d49d-XXX&enrichSource=Y292ZXJQYWdlOzM2ODgyNzk3NjtBUzoxMTQzMTI4MTEyMjc4MzQyMUAxNjc3NTI0NzM2MDMx&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Sanaa-University?enrichId=rgreq-d730755fc0ab466bade298256ea7d49d-XXX&enrichSource=Y292ZXJQYWdlOzM2ODgyNzk3NjtBUzoxMTQzMTI4MTEyMjc4MzQyMUAxNjc3NTI0NzM2MDMx&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Adel-Al-Odhari-2?enrichId=rgreq-d730755fc0ab466bade298256ea7d49d-XXX&enrichSource=Y292ZXJQYWdlOzM2ODgyNzk3NjtBUzoxMTQzMTI4MTEyMjc4MzQyMUAxNjc3NTI0NzM2MDMx&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Adel-Al-Odhari-2?enrichId=rgreq-d730755fc0ab466bade298256ea7d49d-XXX&enrichSource=Y292ZXJQYWdlOzM2ODgyNzk3NjtBUzoxMTQzMTI4MTEyMjc4MzQyMUAxNjc3NTI0NzM2MDMx&el=1_x_10&_esc=publicationCoverPdf

Prospects for Applied Mathimatics and data Analysis ( PAMDA) ol 01, No. 02, PP. 3744, 2023

ASPG

American Scientific Publishing Group

Some Algebraic Structure of Neutrosophic Matrices

Adel M. Al-Odhari

Faculty of Education, Humanities and Applied Sciences (khawlan) and
Department of Foundations of Sciences, Faculty of Engineering, Sana'a University. Box:13509, Sana'a, Yemen
Email: a.aleidhri@su.edu.ye

Abstract

In this paper, we investigate some operations of algebraic structure of neutrosophic matrices related to
indeterminacy real numbers.
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1. Introduction

Mathematical neutrosophic theory is in new branch of mathematical systems. which introduced by Smarandache
in 1995 depend on conceptual of indeterminacy in philosophical interpretation of propositional logic see [17].
Smarandache developed intuitionistic fuzzy set theory which presented by Atanassov in 1983 see [4,5] into
neutrosophic set see [16]. Kandasamy and Smarandache studied finite neutrosophic complex numbers see [11],
next later, neutrosophic vector space, AH-supspace, AHS-subspace, AH-Quotient investigated by Abobala see
[1]. After that, Salama with other authors presented some result about neutrosophic square complex matrices see
[15]. In this article we study neutrosophic matrices of neutrosophic real numbers with some theorems.

2. Neutrosophic Matrices and Their Operations

Definition 2.1. [10] Let R be the set of real numbers, then N(R) = (R U I)={a+bl:a,b €ER} is a
neutrosophic set where a + bl is a neutrosophic real number and I is indeterminate such that 0.1 = 0,12 = I.

Definition 2.2. [10] Let (R U 1) be any neutrosophic ring. The collection of all n X n matrices with entries
from(R U I) is called the neutrosophic matrix ring; ie. M, ., = {M = (a;j)l|a;; € (R U I)}. The
operations are the usual matrix addition and matrix multiplication.

Definition 2.3. Consider the neutrosophic matrix set M., = {a;; + b;;I: a;; ,b;; € R,0] = 0 & I* = I} with
m rows and n columns , then the scalar entry in the i** neutrosophic row and in jt* neutrosophic column of
neutrosophic matrix M is denoted by a;; + b;;I and is called the (i,j) — entry of M, the following figure
pictorial rectangular neutrosophic matrix M of type m x n.

Column j
M =

[all + b111 alz + b121 e aU + bL]I oo aln + blnl . ail + blll E am1 + bm11 al'z +
biZI v Amo + meI aij + bUI : am}' + bm]I TR Ain + bLnI : Amn + bmnl ] Row i

Figure 2.1 of rectangular neutrosophic matrix M, x,.

Definition 2.4. Let M and N be two neutrosophic matrices. Define the equality of M and M’ as following:
M = N iff ml']' = nij and m'ij = Tl’i}', foralli = 1,2, e, m andj = 1,2, e, N
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Some special types of neutrosophic matrices

Definition 2.5. Any neutrosophic matrix, in which all the neutrosophic elements are neutrosophic zeros is called
a neutrosophic zero matrix, and denoted by 0, for instance, 0 = [0+ 0/ 0+ 0/0+0/0+ 0/ 0+ 0/ 0+ 0/ ].

Definition 2.6. Let M be a neutrosophic matrix of size n x 1 (that is, M having a single column), then it's
called a column neutrosophic vector (or m-dimensional column neutrosophic vector) and denoted by lowercase
letter with omitted the second type subscript, thus:

m=[my +myImy, +m',Ims+m'sl : my, +m', I ], which identifies with neutrosophic vector in
neutrosophic Euclidian R™(1).
Definition 2.7. Let N be a neutrosophic matrix of size 1 x m (that is, N having a single row), then it's called a
row neutrosophic vector (or m —dimensional row neutrosophic vector) and denoted by lower-case letter with
omitted the first type subscript, thus:

n=[n, +n;In, +n',Ing+n'3l - n, +n', 1 ], which identifies with neutrosophic vector in
neutrosophic Euclidian R™(I).
Definition 2.8. If M = [a;; + b;jl],xy, - then M is called a square neutrosophic matrix of nth — order and it
has a neutrosophic determinates.

Definition 2.9. A neutrosophic square matrix is called a neutrosophic diagonal matrix, if all its non-diagonal
neutrosophic elements are neutrosophic zero, and denoted by: ND = {a;; + b;;l = 0,i # j a;; +
bi;I # 0, for some i = j

For instance, ND = [34+2/04+0/04+0/04+0/1+4/0+0/0+0/0+0/1-5I].

Definition 2.10. A neutrosophic square matrix of nth — order is called a neutrosophic identity if all diagonal
elements are neutrosophic unity and non-diagonal neutrosophic elements are neutrosophic zero, denoted by:

For example,NI; = [1+0/0+0/0+0/0+0/1+0/0+0/0+0/0+0I1+0I].
Operations on neutrosophic matrices

Definition 2.11. Let M and N be two neutrosophic matrices. Define the addition and differences of M and N as
following:
1. M and N have the same size or order or capacity, and

2. M +N = (ml] + m'ijl) + (nij + n'ijl) = ((mu + Tll-j) + ((m’ij + Tl’ij)l).
Definition 2.12. Let M be neutrosophic matrix and x = x; + x,/ is a scalar neutrosophic number of R(I). Then
x.M = (x; + x,D)[my; +m';I] = [(xl.ml-j) + ((xl.m’ij) + (xp.my;) + (xz.m’l-j)) I], forall i and j.
Example 2.1. Consider the following two neutrosophic matrices M =[1+2/0 —3+4I12—-2112+
21305+ 1]and

M =[03+6I254+150+1 —2 —3+11+2I],then:
M4AM =[1+210 —3+412—-2112+21305+1]+[03+6/25+1504+1 —2 —3+11+2[]

=[(@+2D+@+01)(0+0I+@B+6D))((-3+4D+2+
0))(2-2D+G+D)A+0+5+0D(2+2D+O+D)B+0I+(=2)+0)(0+0.1+
(-3+D)G+D+@+2D]

=[14213+6] —1+417—-162+311 —3+16+3I]
By similar manner, we get:
M-—M=[1+2] —3—-6] —5+4] —3—-3] —42+15 —-3—-14—
I]
Now, Ifx =2+ 3I,thenx.M =[2+ 1310 —6+1114—-412+ 314+ 1616 +91010 + 201 ].

Theorem?2.1. Let A, B, and C be three neutrosophic matrices of the same capacity, and consider x and y are two
neutrosophic scalars, then:

i A+B=B+A4;
ii. (A+B)+C =A+ (B +C)""associative law";
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iii. A+ 0=A4;
iv. x(A+ B) =xA + xB;
V. (x + y)A = xA + yA4,;
vi. x(yA) = (xy)A; and
Proof.
i.  Consider the left-hand side: A + B = [(a;; + a';;I) + (by; + b';1)]
= ((aij + bl]) + ((a'ij + b’l])[)
= ((b” + al-j) + ((b,U + a'ij)l)
= [(bij +b';1) + (aij + a'i;1)]
= B+ A:RH.S.
ii.  Consider the left-hand side: (A + B) + C = [(a;; + a';j1) + (by; + b';1)] + (cij + ¢'i;1)
= [(aij + bU) + (a’ij + b,U)I] + (Cij + C’ijl)
= I:((au + bU) + Cij) + ((a’ij + b,ij) + C,ij) I]
= [(ag + (by +c)) + (@ + (By+e'y)) 1]
= (aij + a'ijl) + I:(bl] + Cij) + ((b’ij+Clij)) I]
= (aij + a'y1) + [(bij + b'y1) + (+eyj+c'i)1]
=A+ (B+0).

iii. A+0= [(aij + a'ijl) + (0 + 01)] = (aij + 0) + (a’ij + 0)1) = Qij + a’ijl = A.
iv. X(A + B) = (x1 + .X'ZI). [(ai]' + bl]) + (a'i]- + b’l])l]

= [(xl. (a;; + bl-j)) + ((xl. (a'; + b’i]-)) + (xz. (a; + bl-j)) + (xz. (a'y; + b'ij))) I]
= [ ((xl. a;) +(x + bl-j)) + (((xl.a’ij) + (xl.b’ij)) + ((xz.aij) + (xZ.bl-j)) + ((xz. a'i;)+
(")) 1 |

= [Gevea) + (G- ) + () + (o)) 1) + (er-byy) + ((Gearb'y) + Geaebg) +
(xz.b’l-]-)) I) ]

= (x1 + le). (ai]- + a'l-j)l+ (x1 + le). (bl] + b’l})l =x.A+x.B.
V. x(yA) = (xy)A. By similar method.
vi. 1.4 = A. Obvious|l}.

Definition 2.13. Let M = [my, + m'y ]y and N = [ny; +n'y;l],«, be two neutrosophic matrices such
that the neutrosophic number of neutrosophic columns of M is equal to the neutrosophic number of
neutrosophic rows of N, where, then the product of neutrosophic matrices MN = C = [c;; + ¢’;;1], where,

(cij +'iI) = {((mil.nlj) + ((mu- n'y;) + (m'i.ny) + (m’il.n’lj)l» + ((miz.nzj) + ((miz.n’zj) +
(m'iz.nz5) + (m'iz.n’zj)l)) + ((mi3.n3,-) + ((mi3-n,3j) +(m'iz.na5) + (m'i3-”'31)1)) :

+ ((mir.nrj) + ((mir.m’rj) + (m'y.ny) + (m’ir.m’”-)l» }

= Yk=1 ((mik +m'y D). (by; + b,kj[))-
Example 2.2. Consider the following two neutrosophic matrices A = [1 +2I3+12—10],,, and
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B=[-3+102—15+414+2] —4+1],.3, Consider C=AB=[1+2[3+12—-10][-3+102—
154414 +2] —4+1], where

C= [CU + C,L]I] = [Cll + C’lll Ci2 + C,12[ C13 + C,13[ Cy1 + C’21[ Cyo + C’22[ Cy3 + C’231]

To compute v Cy gl = (((a11-b11) + ((a11- b'11) + (a'y1.byq) + (alll'blll)l)) + ((a12-b21) +

((a12- b'y1) +(a'12.by1) + (a’12-b’21)1)) )

= (((1.—3)+((1. D+@-3)+@DI) + (3.5 +(B.9+15+
(1.4)1)))

=((-3+(1-6+2)D) + (15 +(12+5+4)1) ) =((-3-3D +
(15 +210)) = (12 + 18I).

Caz +C'p3l = <((ai1-b1j) + ((au- bllj) + (a’il-blj) + (a’u-b'lj)l))

# (@) + (@) + (@) + (7)) )

= (((a21-b13) + ((a21. b'y3) + (a'31.by3) + (a’21.b'13)1)) + ((azz-b23) + ((azz-brzs) +
(@'32-b23) + (@22 blzs)l)) )

- (((2.2) + (2. -1+ (-1.2) + (—1.—1)1)) + ((0.—4) + (€0.1) + (0.—4) + (0. 1)1)))

=(@4+E2=-24DD + (0 +(0+0+0)D)=(@-3D + (0 +0I)) =(4—3D). By the
same manner, we can compute neutrosophic elements ¢;, + ¢'121, ¢13 + ¢'131, 31 + €511 and c,, + ¢'5,1 to get
the neutrosophic matrix

C=[12+18112+12] — 10+ —6+4104—3I].
In general, the neutrosophic multiplication is not commutative.
Example 2.3. Consider the two neutrosophic matrices A = [1 +2/2+3/04+ 1] and
=[2—-2103+ 315+ 2[],then AB # BA.

Theorem?2.2. Let A, B, and C be three neutrosophic matrices which are defined under multiplication, with x is a
neutrosophic scalars, then:

i (AB)C = A(BC) " associative law";
ii. A(B + C) = AB + AC " left distributive law";
iii. (B+ C)A =BA+ CA 'rightdistributive law" and
iv. x(AB) = (xA)B = A(xB).
V. 0A4.= 0, B.0 = 0. Where 0 is a neutrosophic zero matrix.
Proof. Suppose that A, B, and C are three neutrosophic matrices which are defined under multiplication, with x
is a neutrosophic scalars. Then the picture of them like: A = [au +a ”I]mxr’ = [bjx + b'jil]yxn and

C= [Ckl + C’kll]nxs .Let M = (AB)

[my +m'y Il = [ai; + a'iI][Bj + b'jid]| =, where,
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- {((ail. biy) + (@ b'yj) + (s byy) + (a’il.b’lj)l)) + ((a,.z.sz) + ((ai- b)) + (@' b)) +
(@i b2 1)) + (@i bs) + ((ab's)) + (@essy) + (@5 b'5)1)) ¢+ (@) + (- by) +
(@ir-by)) + (@' b’rj)l)) }

=30 (G + ). (b + ') ). ).
Now multiplying (1): M = (AB) by C, then the il — entry is given by:
(M +m'y D) (cry + €' al)
= {((mu clj) + ((ml1 c 11) + (m i clj) + (m i1-C 11)1))
( Mip.Cyj) + (mlz '5j) + (M'iz.cy)) + (M. czj)l))
<(m13 c3j) + (mis-c 37) +(m'iz.c3) + (M. 31’)1))
+ ((mlr o) + ((mlr )+ (M e) + (M c”)l))
=2ro (my +m'y D). (i + 'l
=iy e (et @) (b + 1)) - (i + i), Q).
From other hand, Let N = (BC)

[njl + n'ﬂl] = [bjk + b’]kl] [Ckl + C’kl[]

= {(@u-ca) + (- €2) + W) + i) + (o) + (b)) +
(ia-ca) + iae€o)1)) + ((biseca) + ((bise€'s)) + (Bineca)) + B s ) ¢+ (i) +
((bir-¢'vg) + (i) + (B c'r,.)l)) }

=30y (B + D) (e + €'al) 3).
Now multiplying (3): Aby N = (BC), then the il — entry is given by:
(aij + a’l-jl)(nﬂ + n’jll) =
= { <(ai1.n1j) + ((an- n'y;) + (a'n.nyj) + (a’il.n’lj)l))
+ ((aiz.nzj) + (') + (@' may) + (a’iz.n’zj)l))
+ <(ai3.n3]~) + ((ai3.n’3j) + (d'i3.n35) + (a’i3.n’3j)1))
+ (@) + (@) + (@meg) + (@)1
=Y (ay+a'yD)(m+n'ul)
=3y X (ay+a'yl) (B + bjed)- (cu + 'uD). @).
From (3) and (4). We deduced that the associative law is hold, since the summation are equal [Jlij.

Definition 2.14. Let M = [m;, + m'; I],,x b€ neutrosophic matrix , the transpose of neutrosophic matrix M
is obtained by writing the columns of M ,in order as rows and written by Mt = [my, + m’;; ], and

N = [ng; + n'yjl]yxn-
Theorem2.3. Let A and, B be two neutrosophic matrices and x is a neutrosophic scalars, then:
i. (A+B)=A"+BY
41
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ii. (AB)t = B*. AY;

iii. (xB)* = x. Atand

iv. Aant=4

Proof. (1). Suppose that A and, B be two neutrosophic matrices and x is a neutrosophic scalars.

(A + B)t = ([a11 + a’lll a12 + a’lzl - a” + a’”[ e aln + a’lnl i : : : ail + a’ill

Pyt @il A+l i Gy @l ag al Gl ag +al ]
C A+ ainl b gy @l ]

+ [bll + b’lll b12 + b’lZI e b” + b’UI e bln + bllnl :
: biy + b'yyI i by + byl by +b'ip1 .. i by + b ol o by + by
. ! . ! . r t
f Dyj+ bl o F o by + bl by + bl )

= ([(all + a’lll) + (bll + b’lll) ™ (a” + a’UI) + (bL] + b’”I) ™ (aln + a’lnl) + (bln + bllnl) H
(ail + a'ill) + (bil + b,ill)
(am1 + a'mll) + (bm1 + b’mll) (ai]- + a'ijl) + (bl] + bIUI)
: (am] + a’mjl) + (bm] + b’mjl) (ain + a,inl) + (bln + b,inl)
. ’ ’ t
: (amn + amnl) + (bmn +b mnI) ])
= ([(all + bll) + (a’ll + b’ll)[ e (au‘l'bu) + (a’l] + b’l])l e (a1n+b1n) + (a’ln + b’ln)l HE
: (ail + bil) + (a'il + b,il)l
: (am1 + bm1 ) + (a'ml + b’ml)[ (aij + bU) + (a'i]- + b,U)I
: (aml + bm]) + (a’mj + b’m])l (ain + bin) + (a',-n + b,in)l
’ ’ t
: (amn + bmn) + (a mn T b mn)[ ])

= [(au +byy) +(a'yy + b )] (@ +big) + (@' + D' i) e Qg + by ) + (@ + D )] i
t (ag+bij) + (a'y + b))l ..
t(agntbin) + (@' + 011 . (ayj + b)) + (a'ij + b'3)I ...
f(Qin 4 bin) + (@i + D) oo (@mj + b)) + (@'mj + b))
P (@ + bynn) + (@ + )] ]

By similar method, we get

A' 4+ B = [(a11 + b11) + (@11 + b1 oo (@ + b)) + (@31 + D) e @y + ba ) + (@ g + D')] H
(au+b”) + (a'i]- + b’”)l . 4 (a1n+b1n) + (a'ln + blln)l (al-j + bU) + (a'ij + b’U)I v (am + bin) +
(@in + b5 e (@mj+ b)) + (@ mj + D' ) ¢ (@ + b)) + (@ + D)1 ]

Example 2.4. Consider the two neutrosophic matrices A=[24+15—-11+411+4+2I] and B=[3—-16—
413 4+ 31 2 — 41 ], then

At=[2+114+4I5—-11+2I]and Bt =[3—13+ 316 —4I2— 4I], we see that:
A+ B =[24+114+4I5—11+21]+[3—-13+316—412—41]1=[54+7111—5I3—2I], while
A+B=[24+15—11+411+21]+[3—-16—-413+312—4I1]=[511—-5[4+713—2I]and

(A+B)=[511—-5144+713-21]=[54+ 7111 —5I3 —2I]. Therefore (A + B)t = A* + Bt. On the
other hand,

AB=[24+15—-11+411+2[][3—16—413+312—41]=[21+5122—2416+ 2218 —4I],s0
(AB)! = [21+ 5122 —241 6 + 221 8 — 41 |* = [21 + 51 6 + 221 22 — 241 8 — 4] ], and

BIA'=[3—-13+316—412—41][2+11+4I15—11+2[]=[214516+22122—2418—4I],
hence (AB)t = BtAL.
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Definition 2.15. Let M = [m;; + m’”I]nxn be a square neutrosophic matrix, then neutrosophic diagonal of M
consists of the neutrosophic elements with the same subscribe: my; + m'y11,my, + m',51, ..., my, + m' 1

Definition 2.16. Let M = [ml-j + m’l-jl] . be a square neutrosophic matrix, then neutrosophic trace of M is

nx

denoted by NTr(M) and given by NTr(M) = (my; + m'1I) + (my, + m',,0), ...+ (my, + m',,, D).
NTr(M) = Y-, (my+m'yl)

Example 2.5. Consider the following two neutrosophic matrix M =[1+4+2/0 —3+4/2—-2112+
21305+ 1], then

neutrosophic diagonal of M,1 + 21,1,5 + 1, and NTr(M) = 7 + 3I.

Theorem2.4. Let A = [a;; +a';;I] and B = [b;; + b';;I], be two neutrosophic m -square matrices and
consider x is a neutrosophic scalars, then:

i. NTr(A+B)=NTr(A) + NTr(B);
ii. NTr(AB) = NTr(BA);
iii. NTr(xA) = x.NTr(A) and
iv.  NTr(A%) = NTr(4).
Proof. Suppose that A = [a;; + a';;I] and B = [b;; + b";;I], are two neutrosophic m -square matrices and
consider x is a neutrosophic scalars, then:

i, NTr(A+B) = NTr ((a;; + a'yI) + (b +b';1))
= NTr ((aij +b;)+(a's + b’l-j)I))
=30, ((ag+by)+ @y +b')D) ).
Take R.H.S: NTr(4) + NTr(B) = NTr([a;; + a';;I]) + NTr([b;; + b';;1])
= NTr([a;; + a'i;I]) + NTr([b;; + b';;1])
=yt (ag+ayD+YL, (by+b'yD
=3k, ((ay+by) + (a'y +b'1)D) ).
From (1) and (2). NTr(A + B) = NTr(A) + NTr(B).
i, NTr(AB) = NTr ((ay; + @' 1) (b + byl ) )

= NTr (27:1 ((aij + a’ijl). (bjk + bljkl)))

- Z Z ((aij +a'yl). (b +b'ul)) |.

i=1 j=1

=

T

=, Z ((bji +b'jil)(a; "‘a'ifl)') '

= NTr( T, ((bﬁ +b' 1) (ay + a’ikl))>.
= NTr(BA).

(3) and (4). By the similar argument[Jli}.

References

[1] M. Abobala, AH-Subspaces in Neutrosophic Vector Spaces, International Journal of Neutrosophic Science
(IINS), Vol. 6, No. 2, PP. 80-86, 2020

43
Doi: https://doi.org/10.54216/PAMDA.010204
Received: August 12,2022 Accepted: December 23, 2022



https://doi.org/10.54216/PAMDA.010204

Prospects for Applied Mathimatics and data Analysis ( PAMDA) ol 01, No. 02, PP. 3744, 2023

[2] Y. A. Alhasan, Concepts of Neutrosophic Complex Numbers, International Journal of Neutrosophic Science
(IINS), Vol. 8 No. 1, PP. 9-18, 2020.

[3] M. Ali, and F. Smarandache. Complex neutrosophic set. Neural Computing & Applications,28(7) (2021,1-
18.

[4] K.T. Atanassov, Intuitionistic fuzzy sets, VII ITKR’s Session, Sofia, 1983.
[5] K.T. Atanassov, Intuitionistic fuzzy sets, Fuzzy Sets and Systems 20 (1986) 87-96.

New York. NC 1995.
[6] D. Cherney, T. Denton, R. Thomas and A. Waldron, Linear Algebra, Davis California, 2013.

[7] L. Hogben, Handbook of Linear Algebra, Taylor & Francis Group, LLC,2007.

[8] W.B. V. Kandasamy and F. Smarandache, Basic Neutrosophic and their Applications to Fuzzy and
Neutrosophic models, Hexis, Church Rock, 2004. http://fs.unm.edu/NAS.pdf

[9] W.B. V. Kandasamy and F. Smarandache, Some Neutrosophic Algebraic Structures and Neutrosophic N-
Algebraic Structures, Hexis, Phoenix, Arizona 2006.
https://arxiv.org/ftp/math/papers/0603/0603581.pdf.

[10]W.B. V. Kandasamy and F. Smarandache, Neutrosophic Rings, Hexis, Phoenix,Arizona, 2006.
https://www.researchgate.net/publication/308949184 NEUTROSOPHIC_RINGS.
[11]W.B. V. Kandasamy and F. Smarandache, Finite Neutrosophic Complex Numbers, Ohio: Zip Publishing,
2011.
[12]D. C. Lay, Linear Algebra and its applications, Addison-Wesley,2012.
[13]F. Smarandache (2002a), A Unifying Field in Logics: Neutrosophic Logic, in Multiple-Valued Logic / An

International Journal, Vol. 8, No. 3, 385-438, 2002, www.gallup.unm.edu/~smarandache/eBook-
neutrosophics4.pdf.

[14]F. Smarandache (2002b), Neutrosophy, A New Branch of Philosophy, in Multiple-Valued Logic / An
International Journal, Vol. 8, No. 3, 297-384, 2002. This whole issue of this journal is dedicated to
Neutrosophy and Neutrosophic Logic.

[15] A. Salama, R. Dalla, M. Al Aswad and R. Ali, On Some Novel Results About Neutrosophic Square
Complex Matrices, Journal of Neutrosophic and Fuzzy Systems (JNFS) Vol. 04, No. 01, PP. 21-29, 2022.

[16]F. Smarandache, Neutrosophic Set, A Generalization of The Intuitionistic Fuzzy Sets, Inter. J. Pure Appl.
Math., 24, pp. 287 — 297, 2005.

[17]F. Smarandache, n-Valued Refined Neutrosophic Logic and Its Applications to Physics, Progress in Physics,
Vol. 4, 143-146, 2013,Physicshttp://fs.unm.edu/RefinedNeutrosophicSet.pdf.

44
Doi: https://doi.org/10.54216/PAMDA.010204
Received: August 12,2022 Accepted: December 23, 2022



https://doi.org/10.54216/PAMDA.010204
http://fs.unm.edu/NAS.pdf
https://arxiv.org/ftp/math/papers/0603/0603581.pdf
https://www.researchgate.net/publication/308949184_NEUTROSOPHIC_RINGS
http://www.gallup.unm.edu/~smarandache/eBook-neutrosophics4.pdf
http://www.gallup.unm.edu/~smarandache/eBook-neutrosophics4.pdf
http://fs.unm.edu/RefinedNeutrosophicSet.pdf
https://www.researchgate.net/publication/368827976

